An evaluation of the E. coli K-12 uvrB/recA DNA repair host-mediated assay. II. In vivo results for 36 compounds tested in the mouse.
The aim of this study was to further evaluate the E. coli K-12 DNA repair host-mediated assay, as a short-term in vivo genotoxicity test, to be used as a complement to the micronucleus test in the routine testing of chemicals and drugs. The assay involves the administration of the test substance to mice by the route of choice, followed by the intravenous administration of a mixture of DNA repair deficient and proficient derivatives of E. coli K-12. After an incubation period the relative survival of the two strains was determined in blood, liver, lungs, kidneys and testes of the host. A significant preferential reduction of the DNA repair deficient strain in any organ indicates that the test substance possesses genotoxic properties. A total of 36 substances, 26 carcinogens, 4 weak or non-carcinogens and 6 unclassified substances, were tested in this assay. Positive results were obtained for 23 compounds. Of the carcinogens 18 were positive and of the non-carcinogens 3 were negative. The overall concordance between the assay and carcinogenicity was 72%. In general, alkylating agents and direct-acting nitroso compounds showed genotoxic activity in all organs tested, while the other substances were positive in a limited number of organs. With oral administration, which was the most commonly used administration route in the study, the organ showing a positive response most often was the blood. The results from the present study were compared with results from the micronucleus test, which were available for 26 of the substances. Results were in agreement for 15 of the substances, while 8 substances were positive in the present assay and negative in the micronucleus test: 4-aminobiphenyl, 2-anisidine, epichlorohydrin, formaldehyde, 1- and 2-naphthylamine, 2-nitrophenylenediamine and 4-nitroquinoline-N-oxide. The substances negative in the E. coli DNA repair host-mediated assay, but positive in the micronucleus test were: benzene, catechol and cyclophosphamide. It is concluded from this evaluation that the E. coli K-12 DNA repair host-mediated assay detects a number of carcinogens that are negative in the micronucleus test, while detecting most of the compounds that are positive in the latter. The advantages of this test are that differential DNA repair measures a broad spectrum of genetic damage, an in vitro/in vivo comparison is possible with the same test organisms, results can be obtained from various organs and the test is rapid.(ABSTRACT TRUNCATED AT 400 WORDS)